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Developing Asia and
the Electricity Sector:
Dynamics, Trends and Policy
Implications
KHUONG M Vu and Benjamin K SOVACOOL*
A comparison of the electricity sectors in 14 developing Asian economies
(DAEs) shows that (i) DAEs are increasingly relying on coal to meet electricity
needs, while most of them are far below the world average in terms of nuclear
energy and renewable power utilisation; (ii) East Asian economies generally
perform better than the world median on operational efficiency but below the
world median on electric energy intensity reduction; and (iii) South Asian
economies in general, are below world medial levels on both the two measures.
THE PAST 20 years have seen tremendous advances in energy technology and policy.
The capacity factors for some renewable power technologies, such as wind and solar,
have doubled, and the costs of once “novel” energy systems, such as combined heat
and power plants, high voltage transmission lines, longer lasting batteries, and electric
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vehicles, have fallen considerably. These improvements have been matched with
aggressive policies in many countries that include energy efficiency standards for
appliances, energy audits, renewable portfolio standards, feed-in tariffs, and a litany of
other approaches too numerous to mention.
It would be easy to conclude, based on these global advances, that common metrics,
such as energy intensity, efficiencies of transmission and distribution lines, and penetration
of renewable electricity resources, would have consequently improved the world over
the past two decades. Furthermore, because energy consumption and efficiency are
strongly associated with the level of economic development, it makes sense that both
developed and developing countries would have made investments to considerably
enhance their electricity sectors over time. For example, the correlation between energy
consumption per capita, which is measured in kilograms of oil equivalent (kgoe), and
GDP per capita (measured in PPP$) is very high and approximately 0.85 (Figure 1).
As a result, it is urgent for all countries to be more efficient and strategic in energy
production and consumption. This paper has chosen electricity to investigate these
challenges for three primary reasons. First, electricity plays a crucial role in economic
development in every country, and electricity consumption is strongly associated with
per capita income. The growth in demand for electricity has notably outpaced that of



















Note: Data for 144 countries using data available in 2006; R2=0.71.
Source: World Development Indicators (WDI)
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overall energy. In fact, the International Energy Agency (IEA) estimated in its World
Energy Outlook 2006  that over the period of 1973-2006, total energy consumption
increased by 1.7 times and electricity consumption grew by 3.1 times. Second, electricity
data are more comprehensive in terms of measurement (production, consumption and
operation) and time coverage in comparison to other forms of energy supply and use.
Third, the electricity sector is comparable across economies, meaning that policymakers
in a country can use a global perspective to monitor their country’s progress in terms of
electricity efficiency and productivity.
An Introduction to Energy and Electricity Consumption
in Asia
The strong relationship between levels of income and energy consumption implies
that rapid economic growth will almost certainly entail rapid increases in energy
consumption. This relationship is even stronger for Asian economies (DAEs). Figure 2
indicates that over the period of 2000-2006, energy consumption increased for all
DAEs and the increase in energy consumption was higher than the world average of
nearly 16.8% (except for the Philippines, Hong Kong and South Korea), with exceptional


























FIGURE 2   ENERGY CONSUMPTION GROWTH: DEVELOPING ASIA
OVER THE PERIOD OF 2000-2006
Source: Data from WDI
Energy Consumption per Capita in 2006, kgoe
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FIGURE 3   SURGES IN CHINA’S AND INDIA’S DEMANDS FOR
ENERGY
Source: Data from EIA
This relationship is especially acute for two of the largest developing economies in
Asia and the world, China and India. Over the past few decades, China (since the early
1980s) and India (since the early 1990s) have achieved phenomenal economic growth
and their demand for energy has correspondingly also substantially surged. As can be
observed in Figure 3, during the period of 1988-2008, China’s demand for energy
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increased by almost fourfold, from two million barrels per day (bpd) in 1988 to eight
million bpd in 2008 (panel A), whereas India experienced a threefold increase (from
one million to three million, panel B). More importantly, both China and India have
become more dependent on imports to meet their energy demands. In particular, China
transitioned from a net oil exporter to a net oil importer in 1993 and its oil imports
provided 50% of its energy requirements in 2008. At the same time, oil imports as a
share of India’s energy consumption increased from approximately 40% in the early
1990s to 70% in 2008.
The rapid growth of energy consumption in Asia as a whole is expected to continue
in the decades to come. IEA has forecasted that the energy consumption of developing
Asia (excluding South Korea, which is an OECD country) will double over the period
of 2006-2030, from 3,227 Mtoe in 2006 to 6,433 Mtoe in 2030, while the world’s
energy consumption will increase by 1.5 times, from 11,741 Mtoe to 17,721 Mtoe,
over the same period. As a result, developing Asia’s share of global energy consumption
will increase from 27.5% in 2006 to 36.3% in 2030. In particular, the share of China
alone will increase from 16.2% to 21.6% over this period of time.
 The trend of rapid increases in energy demand coupled with constraints in energy
supplies has driven up energy prices and sharply increased the uncertainty of their
fluctuations. As can be observed in Figure 4, the price of crude oil was on a sharp and
consistent rise in the 2000s, from about $20 per barrel in 2000 to a peak of over $130
in mid-2008, before it decreased in the face of the global economic crisis.
FIGURE 4   ENERGY PRICES: SHARP INCREASES AND LARGE PRICE
UNCERTAINTIES
Source: EIA
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The rapid increase in energy consumption is also associated with greenhouse gas
(GHG) emissions, which are a major threat to the already persistent environmental and
climate problems. IEA also estimated that in 2006, the world’s total CO2 emission was
28,003 Mt, of which China and other developing Asia accounted for 20.2% and 9.7%,
respectively. Similarly, IEA has also projected that global carbon-dioxide (CO2)
emissions will accelerate by 55% between 2004 and 2030 or 1.7% per year. China
alone is responsible for about 39% of the rise in global emissions. China’s emissions
will more than double between 2004 and 2030, driven by strong economic growth and
heavy reliance on coal in power generation and industry. China overtakes the United
States as the world’s biggest emitter before 2010. Other Asian countries, notably India,
also contribute heavily to the increase in global emissions.
The aforementioned energy-related challenges require serious political responses in
all countries, especially in DAEs, such that the effectiveness and efficiency of energy
consumption can be improved; however, many developing countries in Asia are failing
to meet this task. Table 1 presents the level of electric power consumption per capita
among DAEs and the changes therein over the period of 1985-2005, taking the US
level in 2000 as 100.
Table 1 reveals four troubling trends. First, the amount of electric power consumed
by most DAEs increased by 4.1 times over the period of 1985-2005, which was
considerably faster than the world average of 1.6 times. For most East Asian economies
(EAEs), electric power consumption has increased on average by 4.8 times, wherein
the power consumption increases among countries widely vary. For example, Vietnam
increased its electric power consumption by 8.1 times, Indonesia by 6.3 times, South
Korea by 5.8 times, China by 5.0 times, Thailand by 4.8 times, Malaysia by 3.7 times,
the Philippines by 1.7 times, Hong Kong by 2.0 times and Singapore by 2.4 times. In
contrast, South Asian economies (SAEs) increased their electric power consumption
by 2.5 times for the entire group, wherein the power consumption increases among
these countries did not substantially vary. For example, Bangladesh increased its electric
power consumption by 4.5 times, Nepal by 3.2 times, Sri Lanka by 2.9 times, India by
2.5 times and Pakistan by 2.4 times (Table 1).
Second, Table 1 also demonstrates that electric power consumption growth in the
second decade (1995-2005) was markedly lower than that observed in the first decade
(1985-1995) for all countries, except for Vietnam, China and the Philippines. The reason
for this slowdown appears to be different for East Asia and South Asia. The 1997
Asian financial crisis slowed the economic growth of most of the EAEs, which in turn
decreased their energy demands. For SAEs, the high rate of T&D losses and government
price control seem to be among the major obstacles to the growth of the electric power
market.
Third, all of the developing Asian economies (except for Singapore, Hong Kong,
and Malaysia) in 2005 were still significantly below the world average level of per
capita energy consumption (which was equal to 19.7% of the US level in 2000). This
level was even below five percent for Vietnam, Indonesia, the Philippines and all of
SAEs, and was 13% for China. These data imply that the demand for electric energy in
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US in 2000 = 100
Level Change in Level
1985 1995 2005 1995/1985 2005/1995 2005/1985
World 12 16.3 19.7 1.4 1.2 1.6
Developing Asia 2.1 4.4 8.5 2.1 1.9 4.1
East Asia 2.7 5.9 12.7 2.2 2.1 4.8
China 2.6 5.6 13 2.2 2.3 5
Hong Kong, China 21.4 35.5 43 1.7 1.2 2
Indonesia 0.6 2 3.7 3.4 1.9 6.3
Malaysia 6.4 14.8 23.9 2.3 1.6 3.7
Philippines 2.6 3 4.3 1.2 1.4 1.7
Singapore 25.2 44.4 61.2 1.8 1.4 2.4
South Korea 9.8 28.4 56.9 2.9 2 5.8
Thailand 3 9.4 14.5 3.1 1.5 4.8
Vietnam 0.5 1.1 4.2 2.2 3.6 8.1
South Asia 1.2 2.4 3.2 1.9 1.3 2.5
Bangladesh 0.2 0.5 1 2.4 1.9 4.5
India 1.4 2.7 3.5 1.9 1.3 2.5
Nepal 0.2 0.3 0.5 2.0 1.6 3.2
Pakistan 1.4 2.6 3.3 1.9 1.3 2.4
Sri Lanka 1 1.6 2.8 1.7 1.7 2.9
Source: Data from WDI
TABLE 1: DEVELOPING ASIA AND ELECTRIC POWER
CONSUMPTION PER CAPITA
(SORTED BY THE 2005/1985 CHANGE   IN DECREASING ORDER)
DAEs has the potential to grow even faster in the decades to come. In fact, the growth
in electric power consumption for every developing Asian economy (except for Hong
Kong in 2000-2005) was higher than the world average in both the 1995-2000 and
2000-2005 periods (Table 2).
The rapid growth patterns in energy demand in general and in electric energy in
particular demonstrate the urgent need for DAEs to pay serious attention to their energy
policies in regulating production, consumption and market mechanism to enhance energy
security, efficiency and productivity.
The Dynamics of Electricity Supply and Use in Asia
Because of a tendency for energy to be domestically supplied, electricity supply
growth usually matches demand growth in most countries. For a typical economy, electric
power comes from six sources: coal, oil, gas, hydro, nuclear and “others”, which include
renewable energies sources, such as wind, solar, geothermal, small hydro stations and
biomass. The contributions of these electric power production methodologies to the
total electric power production output growth over time vary across nations.
a) The composition of electric power production in 1995 and 2005 (Table 3)
For the entire world, coal is the major source of power generation and its share in
88  east asian policy
total electric energy output rose from 38.5% in 1995 to 41.2% in 2005. Gas has
become the second largest source, wherein its share has risen from 14.8% in 1995 to
19.2% in 2005, whereas the shares of oil, hydro and nuclear have significantly decreased.
Renewable energy (captured in the “other” column), albeit still very small, increased
from 2.0% in 1995 to 2.5% in 2005.
Both developing East Asia and South Asia countries exhibit some similar and dissimilar
patterns in regard to the compositions and growths of electric power production sources
over the period of 1995-2005. As is the case in the rest of the world, coal is also the
primary source of electric power production for both East Asia and South Asia;
however, while this share had sharply risen from 58.4% in 1995 to 66.1% in 2005 for
East Asia, it had decreased from 60.3% to 58.0% for South Asia. For both East Asia
and South Asia, the energy production shares of gas, nuclear and renewable energy
have increased, whereas the energy production share of hydro has decreased.
Interestingly, the energy production shares of oil have trended in opposite directions for
the two regions. Therein, East Asia has been far more sensitive to hikes in oil, which has
caused the electric power production share of oil to decrease more than that of the rest
of the world, from 12.1% in 1995 to 4.5% in 2005. In contrast, this share has slightly
increased in South Asia, from 6.1% to 6.9%. It is also worth noting that South Asia and
not East Asia has followed the global trend of an increasing renewable energy share.
Unit: %
World Share Regional Share              Average Growth
1995 2000 2005 1995 2000 2005 1995-00 2000-05
World 100 100 100 —- —- —- 2.9 3.4
Developing Asia 15.0 17.4 23.9 —- —- —- 5.9 10.2
East Asia 11.6 13.8 20.0 100.0 100.0 100.0 6.5 11.3
China 7.9 9.3 14.5 68.2 67.1 72.7 6.2 13.1
Hong Kong 0.3 0.3 0.3 2.2 1.9 1.3 4.0 2.0
Indonesia 0.4 0.6 0.7 3.8 4.4 3.5 9.7 6.3
Malaysia 0.4 0.5 0.5 3.1 3.4 2.6 9.0 5.6
Philippines 0.2 0.3 0.3 2.0 2.1 1.6 7.0 5.0
Singapore 0.2 0.2 0.2 1.6 1.6 1.1 7.4 3.5
South Korea 1.5 1.8 2.4 12.9 13.3 11.8 7.2 8.7
Thailand 0.6 0.7 0.8 5.4 4.9 3.9 4.2 6.6
Vietnam 0.1 0.2 0.3 0.8 1.2 1.5 14.8 15.8
South Asia 3.4 3.6 3.9 100.0 100.0 100.0 3.9 5.5
Bangladesh 0.1 0.1 0.1 2.3 2.8 3.3 8.2 9.2
India 2.9 3.0 3.3 85.5 85.0 83.9 3.7 5.2
Sri Lanka 0.0 0.0 0.0 1.0 1.2 1.2 7.2 5.9
Nepal 0.0 0.0 0.0 0.2 0.3 0.3 8.3 6.0
Pakistan 0.4 0.4 0.4 11.1 10.7 11.3 3.2 6.6
Source: Data from WDI
TABLE 2   ELECTRIC POWER CONSUMPTION: SHARE
AND GROWTH
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Total Electricity Output=100
Output Share in 1995 Output Share in 2005 Corr.a
Coal Oil Gas Hydro Nucl. Other Coal Oil Gas Hydro Nucl. Other k
World 38.5 7.8 14.8 19.1 18.1 2.0 41.2 5.2 19.2 16.4 15.7 2.5 0.977
DevelopingAsia 58.7 10.6 8.6 17.0 4.5 0.6 64.5 5.0 10.5 13.9 5.2 0.8 0.991
East Asia 58.4 12.1 7.7 15.7 5.4 0.8 66.1 4.5 9.4 13.2 5.8 0.7 0.988
China 73.9 5.4 0.3 18.9 1.3 0.3 79 2.4 0.5 15.9 2.1 0.1 0.998
Hong Kong 97.5 2.3 0.3 0 0 0 62.6 0.6 36.8 0 0 0 0.836
Indonesia 24.4 20.4 37.5 14 0 3.8 40.7 31.9 13.8 8.4 0 5.2 0.566
Malaysia 7.3 21.1 57.9 13.7 0 0 26.5 2.9 64.0 6.6 0 0 0.868
Philippines 6.3 56.8 0 18.6 0 18.3 27 10.9 29.8 14.8 0 17.5 -0.242
Singapore 0 65.2 34.8 0 0 0 0 25.6 74.4 0 0 0 0.625
South Korea 27.2 23.3 10.8 1.5 37 0.1 38.4 6.3 16 0.9 37.8 0.6 0.843
Thailand 18.5 30.5 42.3 8.4 0 0.3 15.1 6.6 71.4 4.4 0 2.5 0.801
Vietnam 13.8 8.8 5.1 72.2 0 0 16.7 4.6 38.5 40.1 0 0 0.660
South Asia 60.3 6.1 11.0 20.8 1.7 0.1 58 6.9 15.0 16.7 2.4 1.0 0.994
Bangladesh 0 8.5 88 3.4 0 0 0 6.7 87.6 5.7 0 0 0.999
India 70.8 2.7 7.0 17.4 1.9 0.1 68.7 4.5 8.9 14.3 2.5 1.2 0.998
Nepal 0 3.1 0 96.9 0 0 0 0.2 0 99.8 0 0 1.000
Pakistan 0.8 30.8 26.8 40.7 0.8 0 0.1 20.3 44 32.9 2.6 0 0.863
Sri Lanka 0 7.3 0 92.7 0 0 0 60.6 0 39.4 0 0 0.487
 aThe coefficient k is the Pearson correlation between the output compositions in 1995 and
2005. A lower coefficient k implies a more radical change in the composition of
electric power composition.
Source: Data from WDI
TABLE 3   COMPOSITION OF ELECTRIC POWER PRODUCTION
BY SOURCE
This share has increased from 0.1% in 1995 to 1.0% in 2005 for South Asia, whereas
it has decreased from 0.8% to 0.7% for East Asia.
The extent of change in the composition of electric power production over the period
of 1995-2005 can be captured by the coefficient k (0<k<1). The lower the coefficient
k the more drastic the change in the composition of power supply. In particular, k= 1.0
means “no change at all,” whereas k= -1.0 refers to a “total change.” In this view, the
composition of electric power production does not substantially change over the period
of 1995-2005 for the two giant Asian economies, China and India, both of which have
k= 0.998. Similar patterns have also been observed for East Asia (k= 0.988) and for
South Asia (k= 0.994) because both China and India claim dominant shares of their
respective region’s electric production. On the other hand, it is important to note that
drastic changes have occurred over the period of 1995-2005 in the composition of
power production for most other economies, especially those in East Asia.
The EAEs that have shown decisive shifts towards gas and coal and reductions in
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their dependence on oil include the Philippines, Singapore, Vietnam, Malaysia and
South Korea:
• The Philippines (k= -0.42): the shares of coal and gas increased from 6.3%
and 0% in 1995 to 27.0% and 29.8% in 2005, respectively, while the share of oil
decreased from 56.8% to 10.9% over this same period.
• Singapore (k= 0.625): the share of gas increased from 34.8% in 1995 to
74.4% in 2005, while the share of oil decreased from 65.2% to 25.6%.
• Vietnam (k= 0.660): the shares of coal and gas increased from 13.8% and
5.1% in 1995 to 16.7% and 38.5% in 2005, respectively, while the share of oil
decreased from 8.8% to 4.6%.
• South Korea (k= 0.801): the shares of coal and gas increased from 27.2%
and 10.8% in 1995 to 38.4% and 16.0% in 2005, respectively, while the share of oil
decreased from 23.3% to 6.3%.
• Malaysia (k= 0.868): the shares of coal and gas increased from 7.3% and
57.5% in 1995 to 26.5% and 64.0% in 2005, respectively, while the share of oil
decreased from 21.1% to 2.9%.
The other East Asian economies, including Indonesia, Thailand and Hong Kong,
have also experienced significant changes in their electric power composition but have
done so with slightly different patterns:
• Indonesia (k= 0.566): the share of coal increased from 24.4% in 1995 to
40.7% in 2005; however, the share of oil also increased from 20.4% to 31.9%, while
the share of gas fell from 37.5% to 13.8%. Because Indonesia is a large net oil and gas
exporter, it might have been less sensitive to the world oil price hike.
• Thailand (k= 0.801): the share of gas increased from 42.3% in 1995 to 71.4%
in 2005, while the share of oil decreased from 30.5% to 6.6%. It is interesting to note
that Thailand did not follow East Asia’s trend of becoming more dependent on coal. In
fact, the share of coal decreased from 18.5% to 15.1%.
• Hong Kong (k= 0.836): the share of gas increased from 0.3% in 1995 to
36.8% in 2005, while the share of coal decreased from 97.5% to 62.6%. Hong Kong
illustrates how price, energy security and environmental concerns can change the
composition of power production in an economy. A number of studies suggested that
because of the oil-related energy security concern (triggered by instability in the Middle
East) in the 1980s, Hong Kong converted from oil to coal; however, since the late
1990s, an increasing concern about air pollution has directed a transition from coal to
natural gas.
For SAEs, Table 4 demonstrates that Bangladesh and Nepal follow India and have
not appreciably changed the compositions of their electric power production. Bangladesh
(k=0.999) heavily relies on gas (88% in 1995 and 87.6% in 2005), whereas Nepal
(k= 1.000) heavily relies on hydro (96.9% in 1995 and 99.8% in 2005). On the other
hand, Pakistan and Sri Lanka, which do not have a strong reliance on coal, have
experienced dramatic changes in the compositions of their electric power production.
For Pakistan (k= 0.863), the shares of oil and hydro decreased from 30.8% and
40.7% in 1995 to 20.3% and 32.9%, respectively, while the shares of gas and nuclear
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increased from 26.8% and 0.8% to 44% and 2.6%, respectively, in the same time
period. For Bangladesh (k= 0.487), whose electric production derives from only oil
and hydro, the share of the former increased from 7.3% in 1995 to 60.6%, while that
of the latter decreased from 92.7% to 39.4% in the same time period.
Finally, there are three additional interesting points concerning Asian electricity
generation. First, the share of hydroelectricity has notably declined in all of DAEs,
except for in SAEs of Bangladesh and Nepal. Second, except for South Korea, nuclear
power is nonexistent in most countries and contributes very little to the total generation
of electricity in others. For example, in 2005, the share of nuclear in the total generation
of electric power was 2.1% for China and 2.5% for India, in comparison to 15.7% for
the world aggregate. Third, developing Asia, except for the Philippines, is behind the
world average in the exploitation of renewable energy for electric power production.
The Philippines has an abundance of geothermal energy and is the world’s second
largest user of geothermal energy for power generation. According to the 2005 Philippine
country report of the Australian Business Council for Sustainable Energy, the Philippines
had over 1930 MW of installed capacity, which generated a total of 9,400 GWh of
energy in 2003 and accounts for 19% of the country’s total electricity requirements.
The average growth of electric power output over the period of 1995-2005 was
8.8% for East Asia, which was far above the world average in that same time period.
CAGR       Contribution to Growth (Total=100)
(%) Coal Oil Gas Hydro Nucl. Other
World 3.2 48.5 -1.6 31.1 9.1 9.2 3.8
Developing Asia 8.0 69.7 0.2 12.2 11.3 5.8 0.9
East Asia 8.8 72.2 -1.1 10.7 11.4 6.2 0.7
China 9.5 82.4 0.4 0.6 13.9 2.7 0.0
Hong Kong 3.3 -29.6 -3.9 133.6 0.0 0.0 0.0
Indonesia 8.0 54.6 41.9 -6.6 3.7 0.0 6.4
Malaysia 6.7 47.3 -17.0 70.7 -1.0 0.0 0.0
Philippines 5.4 57.2 -56.2 73.3 9.4 0.0 16.4
Singapore 5.6 0.0 -29.6 129.6 0.0 0.0 0.0
South Korea 7.9 48.1 -8.7 20.6 0.4 38.6 0.9
Thailand 5.1 9.9 -30.1 116.1 -1.8 0.0 5.8
Vietnam 13.8 17.8 3.1 51.1 28.0 0.0 0.0
South Asia 5.3 54.8 8.1 20.7 10.8 3.4 2.3
Bangladesh 7.7 0.0 5.1 87.1 7.8 0.0 0.0
India 5.3 65.4 7.1 11.7 9.7 3.3 2.7
Nepal 7.3 0.0 -2.7 0.0 102.7 0.0 0.0
Pakistan 5.1 -0.8 4.1 70.5 20.8 5.4 0.0
Sri Lanka 6.2 0.0 125.1 0.0 -25.2 0.0 0.1
Source: Data from WDI.
TABLE 4   CONTRIBUTION TO ELECTRIC POWER OUTPUT
GROWTH OVER THE PERIOD OF 1995-2005 BY SOURCE
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Within this 8.8% increase in electric power output growth, coal-based production
increased by 72.2%, hydro by 11.4%, gas by 10.7%, nuclear by 6.2% and renewable
energy by 0.7%, whereas oil-based production decreased by 1.1%. In comparison to
the world aggregate, East Asia has experienced a slower transition to gas, nuclear and
renewable energies, and instead is more heavily dependent on coal. It is worth noting
that while coal was the foremost driver in the growth of China’s electric power generation
over the period of 1995-2005 (82.4%), gas was the dominant driver for most other
Asian economies (133.6% for Hong Kong, 129.6% for Singapore, 73.3% for the
Philippines, 70.7% for Malaysia and 51.1% for Vietnam). For the same timeframe, the
share of nuclear in the growth of South Korea’s
power supply was considerable (38.6%). Within the
5.3% electric power output growth experienced by
South Asia, coal-based production increased by
54.8%, gas by 20.7%, hydro by 10.8%, oil by 8.1%,
nuclear by 3.4% and renewable energy by 2.3%.
Operational Efficiency and
Strategic Effectiveness
This section introduces two concepts—
operational efficiency (OE) and strategic
effectiveness (SE)—to understand the performance
of the electric power sector in DAEs. Operational
efficiency (OE) refers to the efficiency of transmission
and distribution (T&D) of electric power. This ratio
is computed as 100% minus T&D losses as a
percentage of output for a given year. Strategic
Effectiveness (SE) is defined as the gap between economic growth and electric power
consumption growth for a given period or sub-period. This gap captures the change in
electric energy intensity. For a country it is desirable that this gap be positive. That is,
the rate of its economic growth is higher than the rate of its electric power consumption
growth; the economy needs less electric energy for a dollar of GDP it generates. One
would think that enhancing the OE and SE performance of the electric power sector
would be a main policy concern for every Asian country.
Figure 5 depicts the SE performance for the entire 15-year period 1990-2005 and
the OE performance in 2005 for each of the 14 DAEs. Three observations are salient:
• Only China and Singapore performed better than the world median levels on
OE (88.3%) and SE (-0.74%);
• On SE over the period 1990-2005, only four economies Hong Kong, China,
India and Singapore performed better than the world average (=-0.74<0). Moreover,
these economies also reduced their energy intensity (i.e., SE>0). However, all other
economies performed below the world average on this measure and their energy intensity
increased over the period. In particular, Vietnam, Indonesia and Bangladesh are the
three countries with the worst SE performance over the period;
In comparison to the
world aggregate, East
Asia has experienced a
slower transition to gas,
nuclear and renewable
energies, and instead is
more heavily dependent
on coal.
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• On the OE measure (in 2005), all SAEs, especially India and Pakistan performed
very poorly, while all the EAEs except Hong Kong outperformed the world average
(=88.3%). Korea, Malaysia and Singapore were the top three performers.
Figures 6A and 6B trace the OE-SE performances of the EAEs and SAEs,
respectively, over the three sub-periods 1990-1995 (P1), 1995-2000 (P2) and 2000-
2005 (P3). Figure 6A shows that:
• On the OE measure, South Korea, Singapore, Malaysia, China and Thailand
were constantly above the world average, while Hong Kong was slightly below in all
three sub-periods. The Philippines and Vietnam started with low OE but made significant
progress on this measure over the three sub-periods, while Indonesia stayed near the
world average with little progress over the three sub-periods.
•  On the SE measure, China turned from strong performer, reducing its electric
energy intensity in the first two sub-periods, into a poor one in the last sub-period.
Hong Kong and Singapore performed well in periods P1 and P3 but not in P2 (partly
due to the financial crisis in 1997-98). All other EAEs increased their electric energy
intensity in all the three sub-periods (as displayed by their positions below the zero-
line); however, Malaysia, the Philippines, Thailand and Indonesia improved their SE in
the last sub-period, while Vietnam consistently worsened on this measure.
Figure 6B reveals that:
• On the OE measure, all EAEs economies (except for Bangladesh in sub-period
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2000-2005) had poor performance in all three sub-periods. It is interesting to see that
Bangladesh and Sri Lanka made consistent progress over the three sub-periods. At the
same time, India and Pakistan performed very poorly on this measure and they made
no progress on this measure over the three sub-periods.
• On the SE measure, all EAEs except for India in the last two sub-periods (P2
and P3) performed poorly, which meant their electric energy intensity worsened.
However, Sri Lanka and Bangladesh made some progress over the three sub-periods.
Electricity Consumption Growth to Continue
A rapid and accelerating growth in electricity consumption is occurring in the
developing economies of Asia, notably higher than the world average. This trend will
likely continue because the electricity consumption per capita of developing Asia is still
far below that of the world average.
On the supply side, the composition of power generation within DAEs exhibits three
salient characteristics: a heavy reliance on coal, the underutilisation of nuclear energy
and renewables, and a strong shift towards coal and gas over the period of 1995-
2005. From a global standpoint, DAEs perform below the world median in regard to
the reduction of energy intensity over the period of 1990-2005, wherein SAEs have
performed especially poorly in terms of electricity transmission and distribution.
These findings suggest three policy implications for developing Asia economies. First,
EAEs should place more effort on reducing the energy intensity of their economies.
Second, SAEs should be more aggressive in improving the rate of T&D losses by
investing in transmission equipment and strengthening their electricity management. Third,
all of these countries should make more strategic efforts to increase the share of
renewables and nuclear power in their electric energy production. 
FIGURE 6B   DYNAMICS OF THE ELECTRIC ENERGY SECTOR’S
OE-SE PERFORMANCE: SOUTH ASIA
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